Callus cultures of peanut (Archis hypogaca L. cv Valencia Tennessee Red) cotyledons grown on Linsmaier and Skoog medium contain normal levels of auxin and cytokinin do not synthesize either 4-methyl eneglutamic acid or 4-methyleneglutamine, which nonprotein amino acids are normally found in significant amounts in peanut plants. If mature peanut embryos (with cotyledons removed) are germinted and grown on a similar medium contining o added phytohormone, normal levels of these two amino acids accumulate. The addition of an auxin, however, prevents formation of 4-methyleneglutamic acid and 4-methyleneglutamine; typical levels of other free amino acids are seen and excised embryos so cultured develop into apparently otherwise normal plants. Kinetin addition to embryo cultures has little or no effect. 4-Methyleneglutamine is formed when 4-methyleneglutamic acid is added to embryo cultures maintained on auxin-containing medium, indicating that the phytohormone does not block amidation but rather the biosynthesis of 4-methyleneglutamic acid.
The nonprotein amino acids, 4-methyleneglutamic acid and 4-methyleneglutamine, cannot be detected in ungerminated peanut seeds (Arachis hypogaea L.). They are, however, formed soon after germination, are present in significant amounts in peanut seedlings, and have been implicated in nitrogen translocation in the mature plant (3, 9) . Although we recently reported the presence of a new amide synthetase in germinating peanut cotyledons which preferentially utilizes 4-Meglu2 as substrate (10) , the route (or routes) whereby 4-Meglu is biosynthesized is completely unknown.
A direct and sensitive method that is frequently used to elucidate biosynthetic pathways is to supply radiolabeled precursors to appropriate tissues. This approach is complicated here, however, since the cotyledons of germinating peanut seeds contain large reserves of lipid, protein, and carbohydrate which would extensively dilute (quite possibly unevenly) exogenously added precursors. We, therefore, attempted to develop procedures for culturing peanut cells or embryonic axes alone on defined medium. Results (7) and some stress may possibly be caused by the culture conditions used here (i.e. abnormally high hormone levels).
We found that when 4-Meglu was added to medium containing 2 mg/l IAA, the amino acid was taken up by cultured embryos and amidated as well as decarboxylated; amidation predominated when a normal photoperiod was used but decarboxylation was slightly favored under dark culture conditions. In this regard, callus tissue and embryos were very similar but they differed in that no significant amount of free 4-Meglu accumulated in embryos. 4-Megln added to the medium was also taken up by cultured embryos but was not appreciably hydrolyzed or decarboxylated (Table III) .
Effect of IAA and/or TIBA on 4-Megln Formation in the Light and Dark. Root and shoot elongation were greater by about 25 and 47%, respectively, for embryos cultured on basal medium in the dark rather than in the light. 4-Megln accumulation was somewhat greater in the dark in the absence of IAA and was not so strongly inhibited in its presence (Table IV) . On the other hand, the levels of proline and asparagine (+ glutamine) were 4 -Megln accumulation appears to be due to inhibition of 4-Meglu synthesis since uptake and amidation of the latter compound occurs in the presence of added auxin. Auxin-enhanced degradation of 4-Megln or diffusion from the tissue does not appear too likely since (a) the addition of4-Meglu to culture medium containing a high level of IAA leads to accumulation of 4-Megln, (b) no other free amino acid is totally absent in the presence of high concentrations of the auxin although the levels ofa few are altered somewhat, and (c) transfer of embryos first cultured for 5 d on basal medium (no phytohormone added) to medium containing a high level of IAA slows further accumulation of 4-Megln but does not cause the loss of that which had already been synthesized. The possibility remains, of-course, that a precursor required for 4-Meglu biosynthesis may be lost by diffusion in the presence of IAA.
The synthesis of 4-Meglu (and hence the accumulation of is uniquely inhibited by adding IAA (or synthetic auxins) to the culture medium; these are the only two free amino acids so affected other than a partial suppression of aspa ne accumulation. Whereas the absence of secondary metabolites and pigments such as alkaloids, flavonoids, anthocyanins, etc. in plant tissue cultures is not an uncommon phenomenon (2), 4-Megln and asparagine appear to be metabolically similar and the indicated N-translocatory role of 4-Megln in peanut plants (3, 9) is also analogous to that of asparagine in other legumes. In that perspective, 4-Meglu and 4-Megln would not seem to be typical secondary metabolites and the specific inhibition of their synthesis/accumulation relative to other free amino acids may be unrelated to and quite different from the absence of alkaloid or flavonoid biosynthesis in other tissue cultures. In any event, as best we can determine the molecular basis for selective inhibitory effects of this type is not established and the cultured peanut embryonic system described here might be useful to obtain some insight rearding the basis of at least one mode of action of a phytohormone. Certainly, this experimental system should be especially useful to study the route (or routes) whereby 4-Meglu is biosynthesized in peanuts. Complications due to the presence of large endogenous stores of carbohydrate, lipid, and protein are immediately avoided by the use of cultured embryonic axes. Furthermore, over and above administering potential radiolabeled precursors of 4-Meglu to embryos cultured on basal medium (no phytohormone added), the use of embryos cultured in medium containing IAA provides a basis for determining (a) whether a specific metabolite (or metabolites) accumulates significantly because the auxin possibly blocks 4-Meglu synthesis at some intermediate step in the pathway, and (b) what precursors are not affected by the presence of IAA, i.e. are effective in steps beyond whatever reaction (or reactions) may be blocked by the auxin.
